The title complex was synthesized by typical mixed solution method. NiSO 4 · 6H2O (0.0789 g, 0.3 mmol), 4-cyanobenzoic acid (0.0882 g, 0.6 mmol) and 1,10-phenanthroline (0.0594 g, 0.3 mmol) were dissolved in 20 ml of water an methanol in a 1:1 volume ration. After three weeks at room temperature, blue crystals of the title compound were obtained by filtration.
Source of material
The title complex was synthesized by typical mixed solution method. NiSO 4 · 6H2O (0.0789 g, 0.3 mmol), 4-cyanobenzoic acid (0.0882 g, 0.6 mmol) and 1,10-phenanthroline (0.0594 g, 0.3 mmol) were dissolved in 20 ml of water an methanol in a 1:1 volume ration. After three weeks at room temperature, blue crystals of the title compound were obtained by filtration.
Experimental details
All H atoms were found in the difference Fourier map and refined.
Discussion
Complexes with the formula of [M(phen)(H2O)n(SO4)] · mH2O (phen = 1,10-phenanthroline) have been extensively studied due to interest in both structural and biological viewpoints [1] [2] [3] [7] , and [Mn(phen)(H2O)2(SO4)](H2O) [8] have been reported and these complexes display interesting structural diversities. Recently, the nickel complex of [Ni(phen) (H 2O)3(SO4)](H2O) was synthesized [9] . Here, we present the new isomeric complex, [Ni(phen)(H 2O)3(SO4)]. The S-O distance of the coordinated O atom is similar to those of the uncoordinated oxygen atoms, except that of the S-O2 (1.488 Å). However, the configuration of the sulfate anion is quite regular in spite of its coordination. Both the bond distances and angles for sulfato ligand are not too different and are within the range for ionic sulfate [3] . The six O-S-O angles are nearly equal. Small deviations may be due to the hydrogen-bonding network involving sulfate oxygen atoms. The structure of the title compound is comparable to the reported structural isomeric complex of [Ni(phen)(H 2O)3(SO4)], in which involves the basal plane of two nitrogen atoms from one phen ligand and two oxygen atoms from two water molecules, and one water molecule and the sulfato ligand occupy the apical axis with significantly longer distances of Ni-O than those of the title complex. 
